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Sir — We  have  the  honour  of  informing  you,  that  we  have  been  appointed 
a  committee  to  return  you  the  thanks  of  the  members  of  the  “Mechanics’ 
Institute  of  the  city  of  New-York,”  for  the  rich  and  splendid  intellectual  feast 
you  served  up  to  them,  in  your  Introductory  lecture,  with  such  grace  and 
eloquence,  last  Wednesday  evening,  at  Clinton  Hall. 

We  have  likewise  been  instructed  to  request  of  you  the  favour  of  a  copy  ol 
your  Introductory  Lecture  for  publication,  for  the  use  and  instruction  of  the 
members  of  the  Institute,  of  mechanics  in  general,  and  society  at  large,  re¬ 
plete  as  it  is  with  genuine  and  irresistible  evidence  of  what  has ,  and  can  be 
effected,  by  combining  knowledge  with  perseverance. 

We  have  further  been  requested  to  offer  you  the  thanks  of  the  Institute, 
for  the  valuable  donation  of  books,  which  you  were  so  generously  pleased  to 
add  to  their  library. 

Believe  us,  sir,  we  feel  honoured  in  thus  being  the  organs  of  communica¬ 
tion  with  one,  who,  like  yourself,  has  so  amply  contributed  to  advance  the 
literary  character  of  our  country. 

Permit  us,  sir,  to  subscribe  ourselves,  with  respect,  your  sincere  and  ar¬ 
dent  well  wishers, 

ROBERT  WALKER, 

LEWIS  PECK, 

PETER  C.  CORTELYOU. 

Gulian  C.  Verplanck,  Esq. 


New-York,  Monday  Morning ,  December  2,  1833. 

Gentlemen — I  thank  you  for  the  very  kind  estimate  yon  have  put  upon 
my  attempt  to  co-operate  with  your  meritorious  Institution,  in  aiding  the  good 
cause  of  general  knowledge  and  useful  science  ;  in  which  I  can  only  claim  the 
merit  of  being  always  willing  to  assist  to  the  best  of  my  ability. 

At  the  request  of  the  Board  of  Directors  of  the  Institute,  a  copy  of  the 
Lecture  delivered  on  the  29th  ult.,  has  already  been  placed  in  the  printer’s 
hands. 

With  my  best  wishes  for  the  success  of  your  Institution,  and  of  all  others 
engaged  in  the  same  cause  of  public  improvement  and  instruction, 

I  am  your  friend  and  fellow-citizen, 

GULIAN  C,  VERPLANCK. 

Messrs.  Robert  Walker, 

Lewis  Peck, 

Peter  C.  Cortelyotj. 
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INTRODUCTORY  LECTURE. 


Several  years  ago,  in  conversing  with  a  very  ingenious 
and  well-informed  friend  now  deceased,  I  was  much  struck 
by  a  transient  observation  of  his.  “  In  spite,”  said  he,  “  of 
man’s  boasted  intellect,  he  is  as  much  indebted  for  his  pre¬ 
sent  state  in  civilized  life  to  the  hand  as  to  the  head.  Sup¬ 
pose,”  proceeded  he,  “  that  the  human  arm  had  terminated 
in  a  hoof  or  a  claw,  instead  of  a  hand,  what  would  have  been 
the  present  state  of  society,  and  how  far  would  mere  intel¬ 
lect  have  carried  us  ?” 

I  do  not  know  whether  this  idea  was  original  with  my 
friend  or  not,  although  I  have  never  since  heard  it  or  met 
with  it  in  books ;  and  as  he  did  not  follow  it  out  any  further, 
I  cannot  say  what  were  the  particular  consequences  he 
meant  to  infer  from  it.  Let  us  for  a  moment  take  up  the 
supposition  and  follow  it  out  for  ourselves.  Let  us  suppose 
that  all  the  other  original  as  well  as  secondary  causes,  which 
have  operated  upon  the  human  race,  to  bring  civilized  so¬ 
ciety  to  its  present  state  of  art,  power,  knowledge,  refine¬ 
ment,  and  wide-spread  comfort  and  luxury,  to  have  remain¬ 
ed  as  nearly  as  possible  the  same.  Let  us  imagine  the  rea¬ 
son  of  man  to  have  been  as  powerful,  his  curiosity  as  active, 
his  talent,  courage,  energy,  enterprise,  equal,  nay,  if  you  will, 
superior  to  that  which  he  now  possesses  and  exerts.  But 
in  place  of  his  hand,  that  exquisite  and  wonderful  piece  of 
mechanism,  so  beautiful  in  its  contrivance,  so  perfect  in  its 
*  construction,  so  infinite  in  its  uses,  obeying  the  mind’s  im¬ 
pulse  with  an  accuracy  and  rapidity,  which  the  mind  itself 
cannot  comprehend  or  follow — in  place  of  that  hand  he  has 
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the  paw  of  a  wild  beast.  Under  such  circumstances,  un¬ 
questionably,  some  form  of  society,  of  government  and  of 
social  order  might  exist.  The  human  mind  might  slowly 
observe  and  compare  many  of  the  truths  of  reason  and  the 
laws  of  nature.  The  first  principles  of  mathematics,  de¬ 
pending,  as  they  do,  upon  pure  reason,  might  possibly  have 
been  discovered,  and  the  science  of  numbers  and  figure 
and  measure  developed  in  theory  by  individuals,  to  no  in¬ 
considerable  extent.  In  a  race  of  men  so  formed,  there 
might  possibly  be  poets  and  orators,  whose  fancy  or  elo¬ 
quence  might  have  rivalled  or  resembled  those  of  the  great 
names  of  the  world’s  early  history.  There  might,  and  there 
doubtless  would,  have  been  the  frequent  exertion  of  brute 
valour;  and  there  probably  would  have  been  sometimes 
added  that  application  of  mind  to  courage,  which  makes  of 
the  soldier  a  hero,  a  leader,  a  conqueror. 

But  here,  the  force  of  mere  mind,  in  such  a  world  as  ours, 
must  have  stopped.  Without  the  mechanical  assistance  of 
the  hand,  most  of  the  discoveries  and  improvements  of  each 
generation  must  have  died  with  them,  and  left  no  prepara¬ 
tory  stock  of  knowledge  to  the  next,  for  the  want  of  the  art 
of  writing.  But  this,  however  great  it  may  seem  in  itself, 
is  but  the  most  inconsiderable  of  the  privations  to  which  man 
would  be  subject.  “  Man,”  said  Franklin,  “  is  a  tool-making 
animal,”  and  without  the  hand  where  would  be  the  tools  of 
agriculture — the  plough,  the  spade,  and  the  wagon  ?  where 
the  builder’s  skill  and  the  houses  which  now  shelter  happy 
families,  in  place  of  the  cave  and  the  forest  ?  where  the  boat, 
the  sail,  the  ship,  which  connect  nations  together,  and  make 
the  wealth  and  the  wisdom  of  each  portion  of  our  race  in 
some  degree  the  property  of  all.  As  we  proceed  in  this 
analysis,  we  may  thus  trace  back  the  comfort,  the  happiness, 
the  safety,  the  splendour,  nay  the  very  virtues  of  social  and 
civilized  life  to  the  industry  of  the  hand.  Still  all  this  is  the 
fruit  of  the  labour  of  the  hand  guided  by  intelligence.  It  is 


the  toil  of  the  hand  directed  by  experience,  strengthened  by 
knowledge  gained  by  past  experiment,  by  the  observation  of 
nature,  and  by  the  application  of  reason  to  that  experience 
and  observation.  This  it  is  that  constitutes  that  enlightened 
labour,  to  which  society  owes  its  elevation  and  its  happiness. 
This  it  was  that 


- “  roused  man  from  his  miserable  sloth, 

His  faculties  unfolded,  pointed  out 
Where  lavish  Nature  the  directing  hand 
Of  Art  demanded,  showed  him  how  to  raise 
His  feeble  force  by  the  mechanic  powers, 

To  dig  the  mineral  from  the  vaulted  earth, 

On  what  to  turn  the  piercing  rage  of  fire, 

On  what  the  torrent  and  the  gathered  blast, 

Gave  the  tall  ancient  forest  to  his  axe, 

Taught  him  to  chip  the  wood  and  hew  the  stone, 

Till  by  degrees  the  finished  fabric  rose ; 

Tore  from  his  limbs  the  blood-polluted  fur, 

And  wrapt  him  in  the  woolly  vestment  warm ; 

Nor  stopt  at  barren,  bare  necessity, 

But  still  advancing  bolder  led  him  on, 

To  pomp,  to  pleasure,  elegance  and  grace, 

And  breathing  high  ambition  in  his  soul, 

Let  science,  wisdom,  glory  in  his  view, 

And  bade  him  be  the  lord  of  all  below.”* 

Such,  in  the  language  but  without  the  exaggeration  of  poe¬ 
try,  are  the  magnificent  results  of  intelligent  industry,  of 
the  hand  executing  what  the  mind  has  devised  or  discovered ; 
either  of  them  without  the  other  being  powerless  to  any 
greatly  useful  end.  The  mind  without  the  hand  must  be 
compelled  to  waste  its  force  upon  barren  speculation,  or  to 
amuse  itself  with  the  fleeting  visions  of  fancy.  The  hand 
without  the  guiding  mind,  is  bloody  and  dangerous,  quick  to 
injury,  slow  and  awkward  in  any  work  of  peace.  Let  them 


*  Thomson. 


act  together  in  intelligent  unison,  and  then  the  whole  man 
and  the  whole  frame  of  society  will  move  together  in  cheer¬ 
ful  activity,  right  onwards  to  their  highest  possible  perfection 
and  happiness.  It  is  the  boast  of  our  own  country  and 
times  and  civil  condition,  that  they  are  all  auspicious  to  this 
union  and  the  attainment  of  these  ends.  To  co-operate  to 
the  best  of  his  ability  in  securing  and  hastening  forward  this 
excellent  and  beneficent  effect,  and  especially  to  make  its 
blessings  more  immediately  felt  by  those  around  and  about 
him,  is  at  once  the  duty  of  every  good  citizen  and  his  most 
exalted  privilege. 

It  is  with  such  motives  and  views  that  you,  fellow-citizens, 
have  founded  the  Mechanics’  Institute  of  the  City  of 
New-York.  Its  primary  object  you  have  stated,  in  your 
constitution,  to  be  “  the  instruction  of  mechanics  and  others 
in  popular  and  useful  science,  and  its  application  to  the  arts 
and  manufactures,  by  means  of  lectures,  apparatus,  models 
of  machinery,  a  museum  and  library.” 

In  discharging  the  grateful  and  honourable  duty  which 
you  have  confided  to  me,  of  opening  the  course  of  scientific 
lectures  arranged  for  the  present  season,  perhaps  I  cannot 
better  employ  the  limits  of  an  introductory  lecture,  too  cir¬ 
cumscribed  for  the  particular  elucidation  of  any  single  pro¬ 
minent  branch  of  scientific  inquiry,  than  by  considering  a 
few  of  the  more  important  advantages,  which  may  justly  be 
expected  to  flow  from  instruction  of  the  kind  proposed  by 
your  institution. 

Let  me  invite  your  attention  first,  to  the  consideration  of 
the  probable  beneficial  effect  of  the  diffusion  of  scientific 
knowledge,  amongst  those  practically  and  habitually  em¬ 
ployed  in  the  mechanic  and  manufacturing  arts,  as  it  is 
likely  to  operate  upon  the  improvement  and  advancement 
of  the  arts  and  sciences  themselves.  This  is  a  view  of  the 
subject  which  probably  did  not  occupy  the  foreground  in  the 
minds  of  the  founders  of  the  Institute ;  but  I  place  it  first, 
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because  it  first  occurred  to  my  own  thoughts,  and  because 
too,  if  not  the  very  first  in  importance  among  the  many  uses 
of  such  institutions  as  this,  it  is  scarcely  secondary  to  any 
other. 

Perhaps  there  is  no  better  definition  of  science,  than  that 
it  is  knowledge  acquired  by  the  thoughts  and  the  experience 
of  many,  and  so  methodically  arranged  as  to  be  compre¬ 
hended  by  any  one.  That  which  exhibits  the  truth,  reason¬ 
ed  out  by  the  mind  from  its  own  intuitive  perceptions,  and 
which  relates  not  merely  to  that  which  is,  but  to  that  which 
must  be,  (such  as  the  deductions  of  mathematics,)  constitutes 
abstract  science. 

Physical  science  is  the  methodized  and  therefore  simpli¬ 
fied  knowledge  of  the  order  of  nature,  so  far  as  hitherto  ob¬ 
served.  This  consists  mainly  in  the  classification  under 
general  rules  and  names,  of  multitudes  of  observations  and 
experiments.  It  arranges  and  generalizes  the  observations 
of  all  ages  made  by  those  who,  with  eager  eyes  and  atten¬ 
tive  minds,  have  read  the  great  book  of  nature,  which  she 
opens  of  her  own  accord  to  all  men,  and  the  experiments 
that  by  new  and  bold  combinations  of  agents,  or  powers  that 
do  not  ordinarily  appear  together,  have  questioned  Nature 
herself  and  forced  her  to  reveal  the  secret  rules  and  methods 
of  her  mighty  operations.  It  is  the  business  of  the  true 
teacher  of  useful  science  to  lay  all  this  before  his  pupils 
clearly,  briefly,  and  methodically,  thus  following  out  and  ap¬ 
plying  that  beautiful  and  benevolent  fundamental  law  of  the 
Author  of  all  being  and  of  all  wisdom,  who  governing  all 
things  by  vast  and  comprehensive  rules,  includes  millions  of 
apparently  jarring  phenomena  under  the  operation  of  some 
single  cause,  and  has  thus  made  a  kind  provision  whereby 
the  limited  mind  of  man  may  grasp  and  turn  to  its  own  uses 
the  laws  that  sway  the  whole  creation. 

The  theory  of  science  then  is  the  exposition  of  known 
facts,  arranged  in  classes  and  expressed  in  words.  Let 
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then  this  general  and  preparatory  acquaintance  with  the  as¬ 
certained  laws  of*  nature  be  widely  spread  amongst  those  who 
are  constantly  and  habitually  engaged  in  the  various  opera¬ 
tions  of  the  useful  arts,  and  what  will  be  the  probable  conse¬ 
quence  ?  Instead  of  a  comparatively  few  observers,  most 
of  whom  see  nature  “  through  the  spectacles  of  books,”  or 
at  best  on  the  limited  scale  of  the  laboratory  or  the  lecture 
room,  we  have  at  once  hundreds  of  men  well  grounded  in 
the  principles  of  chemistry,  mechanics,  and  general  physical 
science,  perpetually  observing,  watching,  comparing,  apply¬ 
ing,  the  working  of  those  principles  on  the  largest  scale,  and 
under  some  peculiar  advantages,  which  the  man  of  mere 
speculative  science  can  rarely  enjoy.  For  instance,  all  who 
have  ever  turned  their  attention  to  mechanical  invention, 
know  how  often  and  how  signally  the  most  ingenious  con¬ 
ceptions,  succeeding  admirably  in  the  model,  are  frustrated 
and  found  worthless  w  hen  applied  to  practice  on  the  scale 
necessary  for  any  useful  purpose.  However  valuable  the 
model  may  be  as  an  auxiliary,  nothing  but  actual  experience 
can  teach  the  operation  of  friction,  of  gravity,  of  the  nature 
of  materials,  of  the  varying  proportion  of  weight  and  strength 
in  relation  to  an  increased  scale  of  size,  and  numerous  other 
circumstances  which  it  would  require  a  lecture  to  detail.* 
But  the  knowledge  of  all  this  is  precisely  what  constitutes 
the  difference  between  the  accomplished  speculative  pro¬ 
jector  and  the  successful  practical  machinist;  and  as  all  this  is 
every  hour  before  the  eyes  of  the  actual  mechanic,  it  surely 
must  prove  a  great  thing  for  the  improvement  of  mechanical 
skill  and  invention,  to  have  this  observation  assisted  and  en¬ 
lightened  by  sound  theory,  or  in  other  words,  by  a  clear  and 
distinct  apprehension  of  what  has  already  been  invented  or 
discovered. 

*  See  them  well  explained  in  an  ingenious  paper,  by  Mr.  Sang,  “on  the 
relation  between  a  machine  and  its  model,”  printed  in  Silliman’s  Journal, 
Vol.  xxii.  No.  2. 
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In  visiting  our  national  patent  office,  and  conversing  with 
the  officers  of  the  establishment,  it  becomes  a  common  sub¬ 
ject  of  remark,  how  prodigious  a  waste  of  ingenuity,  in 
various  ways  and  particularly  in  mechanical  contrivance, 
takes  place  annually  in  this  country,  from  the  want  of  a  more 
general  knowledge  of  the  actual  state  of  improvement  in  the 
several  departments  of  invention.  Hundreds  of  useful  or 
ingenious  machines  have  been  thus  re-invented,  doubtless 
with  no  little  loss  of  that  intellectual  labour,  which,  if  it  had 
been  applied  in  improving  or  building  upon  what  was  already 
known,  might  have  opened  to  society  new  sources  of  com¬ 
fort,  of  pleasure,  or  of  power. 

The  advantages  of  experience  and  observation  on  a  large 
scale,  are,  by  no  means,  peculiar  to  mechanical  ingenuity. 
Indeed,  I  meant  to  draw  from  it  simply  an  example  or 
illustration  of  a  truth  common  to  all  the  mechanic  and  manu¬ 
facturing  arts.  It  is  peculiarly  true  with  regard  to  the 
chemistry  of  the  arts.  It  has  been  remarked  by  the  most 
successful  chemists  of  our  day,  that  some  of  the  most  im¬ 
portant  manifestations  of  the  laws  of  chemical  action  could 
hardly  have  been  discovered  in  the  course  of  any  of  the 
experiments  of  the  chemical  laboratory,  however  skilful  or 
costly.  In  order  to  manifest  themselves  to  observation,  they 
require  the  action  of  large  masses  or  quantities  together, 
perhaps  that  of  the  elements  upon  them,  or  of  a  considerable 
lapse  of  time.  In  fact,  the  very  foundation  of  modern 
chemistry,  or  at  least  of  that  branch  of  it  termed  Pneumatic 
Chemistry,  was  laid  in  a  brewery.  There  had  been  no  lack 
of  ingenuity,  no  sparing  of  labour  or  expense,  no  flagging 
of  zeal  or  curiosity,  among  the  old  chemists.  But  the  larger 
and  more  striking  field  of  observation  and  combination 
afforded  to  Dr.  Priestley,  by  the  vats  and  gases  of  his  neigh¬ 
bour  the  brewer,  opened  a  new  world  to  inquiry.  From 
the  thick  vapours  of  the  brew-house,  like  one  of  the  gigantic 
genii  of  oriental  romance,  arose  that  mighty  science  which 
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has  given  to  enlightened  art  a  more  than  magical  sway, 
enabling  her  to  clothe  her  productions  with  vivid  beauty,  to 
dispense  amongst  all  those  fabrics  which  were  once  reserved 
for  kings  and  princes,  to  chase  away  disease,  and  to  arm 
man  with  a  strength  such  as  ancient  poets  never  dreamt  of 
in  their  wildest  tales  of  heroes,  giants,  and  demigods. 

Will  it  not,  then,  promise  much  for  the  still  further  and 
more  rapid  advancement  of  knowledge  and  art,  if  all  those 
immense  processes,  combinations,  unions,  affinities,  conver¬ 
sions,  formations,  decompositions,  which  are  incessantly 
going  on  in  the  brewery,  the  dye-house,  the  distillery,  the 
manufactory  of  drugs,  paints,  metals ;  in  short,  in  all  the 
establishments  of  refined  and  ingenious  art — I  say,  to  have 
all  these  watched,  noted,  tested,  analysed,  applied,  separated 
from  whatever  may  impede  their  action,  or  united  to  what¬ 
ever  may  add  to  it — and  this  done  by  men  skilled  in  their 
particular  vocations,  and  moreover  able  to  call  in  the  aid  of 
science  to  explain  difficulties  or  direct  observation  ? 

It  is  wonderful  how  the  elements  of  the  most  precious 
knowledge  are  spread  around  us — how  to  the  curious  and 
instructed  observer  every  thing  is  full  and  rich  with  the 
means  of  benefiting  the  human  race.  The  slightest  accession 
to  our  knowledge  of  nature,  or  our  command  over  it,  is  sure 
ultimately  to  connect  itself  with  some  other  truth,  or  to  unfold 
its  own  powers  or  relations,  and  thus  to  lead  on  to  some 
practical  benefit,  which  the  boldest  conjecture  could  never 
have  anticipated.  The  ignorant  and  the  idle  suffer  all  such 
opportunities  to  pass  by  them  as  the  vagrant  breeze.  But 
such  will  surely  not  be  the  case  with  industrious  men,  pre¬ 
pared  by  general  science  (as  it  is  the  object  of  this  institution 
to  prepare  them)  to  turn  those  occasions  to  the  best  account. 
In  so  saying,  I  do  not  speak  from  hope,  or  conjecture,  or 
theory,  or  the  desire  of  stimulating  your  zeal  by  flattering 
words.  I  argue  from  experience.  I  draw  my  anticipation 
of  what  may  be,  from  the  actual  history  of  what  has  been. 
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Let  me  give  you  the  evidence  of  this  by  some  few  examples 
selected  out  of  many  hundreds.  Take,  for  instance,  the 
history  of  one  of  the  most  recent  and  precious  gifts  which 
chemistry  has  made  to  medicine. 

A  few  years  ago  a  soap  manufacturer  of  Paris,  M.  Cour- 
tois,  remarked  that  the  residuum  of  his  ley,  when  exhausted 
of  the  alkali,  produced  a  corrosion  of  his  copper  boilers, 
which  struck  him  as  deserving  special  inquiry.  “  He  put  it,” 
says  Mr.  Herschell,  “  into  the  hands  of  a  scientific  chemist 
for  analysis,  and  the  result  was  the  discovery  of  one  of  the 
most  singular  and  important  chemical  elements,  iodine.  The 
properties  of  this,  being  studied,  were  found  to  occur  most 
appositely  in  illustration  and  support  of  a  variety  of  new, 
curious,  and  instructive  views  then  gaining  ground  in  chemis¬ 
try,  and  thus  exercised  a  marked  influence  over  the  whole 
body  of  that  science.  Curiosity  was  excited ;  the  origin  of  the 
new  substance  was  traced  to  the  sea-plants,  from  whose 
ashes  the  principal  ingredient  of  soap  is  obtained,  and  ulti¬ 
mately  to  the  sea- water  itself.  It  was  thence  hunted  through 
nature,  discovered  in  salt  mines  and  springs,  and  pursued 
into  all  bodies  which  have  a  marine  origin  ;  among  the  rest, 
into  sponge.  A  medical  practitioner  (Dr.  Coindet,  a  Swiss 
physician,)  then  called  to  mind  a  reputed  remedy  for  the 
cure  of  one  of  the  most  grievous  and  unsightly  disorders  to 
which  the  human  species  is  subject — the  goitre , — which 
infests  the  inhabitants  of  mountainous  districts  to  an  extent 
which,  in  this  favoured  land,  we  have  happily  no  experience 
of,  and  which  was  said  to  have  been  originally  cured  by  the 
ashes  of  burnt  sponge.  Led  by  this  indication,  he  tried  the 
effect  of  iodine  on  that  complaint,  and  the  result  established 
the  extraordinary  fact,  that  this  singular  substance,  taken  as 
a  medicine,  acts  with  the  utmost  promptitude  and  energy  on 
goitre,  dissipating  the  largest  and  most  inveterate  in  a  short 
time,  and  acting  (of  course  with  occasional  failures,  like  all 
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other  medicines,)  as  a  specific  or  natural  antagonist  against 
that  odious  deformity.” 

Now  consider  what  a  mass  of  human  misery,  for  a  long 
series  of  generations  to  come,  has  been  relieved  or  removed 
by  this  discovery,  arising  from  the  single  circumstance  of  a 
Parisian  soap  manufacturer  being  an  observing  man,  who 
understood  the  uses  and  nature  of  chemical  analysis.  How 
many  human  beings,  who  would  have  dragged  out  a  wretched 
existence,  deformed,  dejected,  and  miserable,  may  now  lead 
healthy  and  happy  lives,  in  consequence  of  a  discovery  de¬ 
pending  upon  a  circumstance  which  would  probably  never 
have  fallen  under  the  notice  of  the  learned  physician,  or  the 
mere  chemist  of  the  laboratory. 

Let  us  cross  the  channel  to  Great  Britain  for  some  further 
examples,  and  learn  from  what  has  been  done  there  by  me¬ 
chanical,  united  to  scientific  skill,  what  we  may  reasonably 
hope  to  see  done  among  ourselves. 

It  were  idle  to  waste  words  in  showing  how  much  of  the 
present  prosperity,  wealth,  intelligence,  and  means  of  enjoy¬ 
ment,  in  the  civilized  world,  depends  upon  the  art  of  naviga¬ 
tion — and  how  much  the  perfection  of  that  art  is  connected 
with  the  accuracy  and  advance  of  astronomy — and,  again, 
how  that  science  depends  upon  the  excellence  of  its  great 
instrument,  the  telescope.  The  telescope,  in  its  earlier  stages 
of  invention,  had  received  all  the  improvement  that  could 
then  be  furnished  by  the  genius  of  the  great  Galileo,  the 
father  of  modern  science,  and  by  the  super-human  philoso¬ 
phical  sagacity  of  Sir  Isaac  Newton,  as  well  as  of  their  dis¬ 
ciples  and  followers,  the  most  learned  and  ingenious  men  of 
Europe,  such  as  the  English  Hooke,  the  Dutch  Huyghens, 
and  the  German  Euler. 

The  product  of  these  labours  was  indeed  an  admirable 
proof  of  the  power  of  human  invention  ;  yet  it  was  accom¬ 
panied  with  imperfections,  especially  in  the  refracting  tele¬ 
scope,  that  seemed  insuperable.  Your  lecturer,  when  ex- 
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plaining  the  doctrines  of  optics,  will  state  to  you,  more  fully 
and  clearly  than  can  now  be  done,  the  nature  and  cause  of 
this  difficulty.  It  is  sufficient  for  my  present  purpose  to  say, 
that  from  the  supposed  inherent  imperfection  of  the  re¬ 
fractive  powTers  of  glass,  the  images  seen  by  the  aid  of  the 
telescope  were  formed  very  indistinct  and  confused,  being 
tinged  strongly  with  the  several  prismatic  colors.  The  re¬ 
moval  of  this  defect  wTas  reserved  for  John  Dollond,  ori¬ 
ginally  a  silk- weaver,  and  afterwards  an  optician  and  instru¬ 
ment  maker,  of  London.  Half  a  century  after  Newton’s 
experiments,  Dollond  conceived  the  idea  that  the  refractive 
powers  of  different  kinds  of  glass  might  be  made  to  correct 
each  other.  In  this  he  completely  succeeded,  and  by  the 
combination  of  scientific  sagacity  with  that  tact  which  is  the 
growth  of  experience  alone,  at  once  enriched  theoretical  phi¬ 
losophy  by  the  discovery  of  an  important  optical  law,  and  in 
his  achromatic  telescope  presented  a  more  perfect  and  com¬ 
modious  instrument  to  astronomy.  Had  he  not  been  familiar 
with  the  science  of  Newton,  Dollond  would  never  have  at¬ 
tempted  this  discovery ;  had  he  not  also  been  a  practical  me¬ 
chanic,  it  is  hardly  probable  that  he  would  have  succeeded. 

The  incidental  mention  of  the  ultimate  advantages  derived 
by  the  art  of  navigation  from  the  labors  of  Dollond,  suggests 
to  my  mind  another  illustration,  and  recalls  the  name  of 
John  Smeaton.  He  was  by  regular  trade  a  philosophical 
instrument  maker ;  but  his  active  mind  had  taken  a  broad 
range  of  rational  curiosity  and  employment,  embracing  al¬ 
most  every  thing  in  science  or  art  that  could  throw  light  on 
mechanical  contrivance.  His  inventions  of  this  sort  were 
very  numerous  and  ingenious,  but  his  solid  fame  rests  chiefly 
upon  the  erection  of  the  Eddystone  Lighthouse.  Its  site  was 
one  of  the  utmost  consequence  to  the  naval  and  commercial 
marine  of  Great  Britain,  and,  indeed,  of  the  world.  As  it  was 
to  be  placed  on  a  reef  of  rocks,  far  from  the  main  land,  and 
exposed  to  the  whole  force  of  the  waves  of  the  Atlantic,  the 
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building  of  a  durable  edifice  there  had  baffled  the  skill  of  the 
ablest  architects.  At  that  period,  about  the  middle  of  the 
last  century,  that  branch  of  marine  construction  which  re¬ 
lates  to  piers,  moles,  artificial  harbours,  breakwaters,  &c., 
was  far  from  that  scientific  developement  it  has  since  receiv¬ 
ed,  and  which  it  in  no  small  degree  owes  to  Smeaton  himself. 
The  commissioners  for  rebuilding  the  lighthouse,  aware  of 
the  difficulties  they  had  to  encounter,  reported  that  this  was 
not  an  undertaking  for  a  mere  architect,  however  skilful,  but 
required  the  talent  of  some  one  eminent  for  general  mecha¬ 
nical  skill  and  contrivance.  Smeaton  was  selected.  His 
plan  was  wholly  original,  having  been  suggested  immediate¬ 
ly  by  the  consideration  of  the  means  used  by  nature  to  give 
durability  to  her  works,  and  taking  the  model  of  strength  and 
resistance  to  the  elements  which  she  had  given  in  the  trunk 
of  the  oak.#  The  execution  corresponded  with  the  bold¬ 
ness  and  perfection  of  the  first  conception.  There  are  few 
narratives  of  more  intense  interest  or  varied  instruction  than 
his  own  account  of  this  great  work,  which  is  among  my  ear¬ 
liest  and  most  vivid  recollections  of  this  sort  of  reading.  I 
will  not  attempt  to  mar  it  by  a  meagre  abstract.  It  is  enough 
to  say  that  this  noble  effort  of  mechanical  genius,  thus  graft¬ 
ed  upon  and  made  part  of  the  rocky  bottom  of  the  sea,  and 
resisting  the  immense  might  of  the  ocean,  which  it  faces,  has 
never  been  surpassed  or  improved  upon,  but  has  been  the 

*  “  The  building,”  says  one  of  Smeaton’s  biographers,  “  is  modelled  on 
the  trunk  of  an  oak,  which  spreads  out  in  a  sweeping  curve  near  the  roots, 
so  as  to  give  breadth  and  strength  to  its  base,  diminishes  as  it  rises,  and  then 
again  swells  out  as  it  approaches  to  the  bushy  head,  to  give  room  for  the 
strong  insertion  of  the  principal  boughs.  These  boughs  are  represented  by  a 
broad  curved  solid  stone  cornice,  the  effect  of  which  is  to  throw  off  the  heavy 
seas,  which,  when  thus  suddenly  checked,  fly  up,  as  is  said  by  eye-witnesses, 
fifty  or  a  hundred  feet  above  the  top  of  the  building,  and  are  thus  prevented 
striking  and  injuring  the  lantern  containing  the  lights,  though  for  the  moment 
enclosing  it  all  around.” 
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model  or  guide  of  numerous  subsequent  works  of  marine 
construction  of  great  excellence  and  unbounded  utility. 

The  ancient  Pharaohs  of  Egypt,  in  the  pride  of  conquest 
or  the  vain  hope  of  immortality,  exhausted  the  labours  of 
millions  of  slaves  to  rear  immense  pyramids  and  tall  and 
huge  granite  obelisks.  The  imperial  Trajan,  the  most  illus¬ 
trious  name  of  Rome  after  the  loss  of  her  liberties,  decorated 
his  Forum  with  that  magnificent  column  which  still  bears 
his  own  name,  and  upon  which  the  sculptor  lavished  his  art, 
to  commemorate  the  victories  of  its  founder  over  the  Dacian 
barbarians,  as  they  were  called ;  that  is  to  say,  over  a  race 
of  free  and  brave  men,  who  had  struggled  for  their  liberties 
against  the  grasping  tyranny  of  Rome,  with  a  courage  and 
talent  worthy  of  a  better  fate.  Napoleon,  whose  sublime 
genius  and  grand  aspirations  were  yet  unhappily  alloyed 
by  so  great  an  admixture  of  the  meaner  ambition  of  ordi¬ 
nary  kings  and  conquerors,  reared,  in  his  own  capital,  the 
lofty  brazen  column  of  his  victories,  cast  from  artillery  won 
on  the  bloody  fields  of  Marengo,  and  Jenna,  and  Austerlitz. 
Upon  that  vast  bronze,  the  veteran  companions  of  his  glories 
can  behold,  in  bold  relief,  the  storied  images  of  their  cam¬ 
paigns,  their  toils  and  their  exploits,  and  those  of  their  chief 
and  their  hero. 

But  in  the  eye  of  sober  reason,  how  poor  and  how  vain 
are  these  monuments,  of  pride,  of  power,  of  glory,  and  even 
of  genius,  when  compared  to  the  solitary  sea-girt  unadorned 
Atlantic  tower,  which  perpetuates  the  name,  the  talent,  and 
the  unambitious  labours  of  John  Smeaton  !  The  glories  of 
the  conquerors  have  vanished  like  the  morning  mist.  Their 
conquests  and  their  empires  have  crumbled  into  dust ;  but 
the  Eddystone  tower  stands  firm  amidst  the  tempest  and  the 
uproar  of  the  ocean  ;  and  there,  and  wherever  else  its  form 
is  imitated  and  its  principles  applied,  as  on  our  own  coasts 
and  on  the  shores  of  our  western  lakes,  it  throws  its  broad  light 
across  the  storm  and  the  gloom,  giving  safety  to  the  mariner 
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and  guiding  that  commerce  which,  making  the  natural  riches 
of  every  climate  the  common  property  of  all,  is  surely  des¬ 
tined  to  bind  together  the  whole  family  of  man  in  the  mutual 
and  willing  interchange  of  art  and  learning  and  science  and 
morals  and  freedom. 

I  might  continue  my  illustrations  from  the  history  of  use¬ 
ful  science  to  an  extent  far  beyond  the  limits  that  would  be 
proper  on  this  occasion.  The  names  and  lives  of  our  own 
distinguished  benefactors  of  mankind,  Franklin  and  Ritten- 
house  and  Whitney  and  Fulton  and  Perkins,  press  upon  my 
memory.  Again,  the  history  of  the  watch  and  clock,  from 
their  early  invention  to  their  present  admirable  state  of  per¬ 
fection  in  the  astronomical  clock  and  the  marine  chro¬ 
nometer,  as  successively  improved  by  men  educated  in  the 
practical  art  and  able  to  apply  the  helps  of  science,  would 
alone  afford  the  materials  for  a  lecture. 

The  history  of  printing  offers  .another  tempting  field  of 
collateral  illustration.  I  might  show  you  how  numerous  and 
how  precious  are  the  contributions,  that  have  been  made 
by  a  succession  of  learned  printers,  to  literature,  philosophy, 
and  those  principles  of  tolerance  and  freedom,  which  it  is 
the  sacred  office  of  the  press  to  perpetuate  and  diffuse.  I 
might  tell  of  the  Italian  Aldus  and  his  sons,  of  Henry  Ste¬ 
phens  of  Paris  and  his  learned  family,  of  the  Dutch  Elzevirs, 
the  English  Bowyer,  the  Scotch  Foulis  and  Duncan,  and 
surely  could  not  forget  the  noblest  name  of  them  all,  our  own 
Franklin.  It  is  from  the  influence  of  these  men  and  such  as 
these,  that  the  printing  office  has  become,  to  use  one  of  its 
own  phrases,  the  Chapel  of  Liberty,  where  is  her  living  pre¬ 
sence,  and  where  are  reared  the  altars  upon  which  are  daily 
kindled  the  clear  and  bright  lights  of  instruction  for  the  illu¬ 
mination  of  mankind.  There  the  goddess  treasures  up  her 
arms,  her  aegis,  and  her  lightnings.  There  is  she  worship¬ 
ped  by  an  assiduous,  an  intelligent,  an  ardent  and  a  faithful 
priesthood. 
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I  must  also  reluctantly  refrain  from  detailing  the  studies, 
inventions,  and  improvements  of  the  potter,  Josiah  Wedge- 
wood.  His  chemical  and  geological  acquirements,  ap¬ 
plied  to  the  experience  of  his  Staffordshire  pottery,  have 
filled  the  houses  of  all  classes  with  those  cheap,  cleanly, 
and  elegant  luxuries  of  china  and  finer  earthenware,  such  as 
before  his  days  princes  alone  could  purchase  ;  whilst  his  pure 
taste  and  acquaintance  with  antiquity  have  imparted  to  the 
ordinary  productions  of  the  potter’s  mould  and  lathe,  the 
grace  and  beauty  of  the  most  costly  works  of  ancient  art. 

I  content  myself  with  barely  indicating  these  points  of 
illustration,  leaving  them  to  be  followed  out  by  your  own 
reading  or  recollection.  But  from  among  the  names  that 
thus  crowd  upon  me,  let  me  adduce  one  more  bright  exam¬ 
ple,  which  I  select  chiefly,  because  it  is  most  intimately  and 
gloriously  connected  with  that  application  of  science  to  which 
our  own  country,  and,  I  may  add,  our  own  state  and  city,  aie 
most  largely  and  peculiarly  indebted. 

It  was  about  this  season  of  the  year,  just  seventy  years 
ago,  that  the  instrument  maker,  employed  by  the  University 
of  Glasgow,  received  from  the  Professor  of  Natural  Philoso¬ 
phy,  in  that  ancient  seminary  of  learning,  a  broken  model  of 
the  steam  engine  as  then  used,  to  be  put  in  order  for  his 
lectures.  It  was  the  simple  and  very  imperfect  machine  of 
Newcomen,  the  best  form  of  the  steam  engine  that  had  then 
appeared,  and  which  had  been  found  rather  useful  as  a  some¬ 
what  economical  substitute  for  the  labour  of  men  or  horses. 
But  no  one  had  yet  viewed  the  steam  engine  as  the  means 
of  a  new  creation  of  force,  whereby  the  winds  and  the  waves 
could  be  breasted  and  subdued,  the  weight  of  mountains 
raised,  or  the  most  delicate  manipulations  of  the  human  hand 
imitated  and  surpassed.  An  ordinary  workman,  after  ad¬ 
miring  the  ingenuity  of  this  imperfect  machine,  would  have 
made  the  necessary  repairs,  sent  it  back  to  the  lecture  room, 
and  the  world  would  have  gone  on  as  usual.  But  it  had 
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fallen  into  the  hands  of  James  Watt,  a  young  mechanic,  of 
singular  and  various  inventive  sagacity,  and  of  most  patient 
and  persevering  ingenuity,  who,  in  addition  to  much  miscel¬ 
laneous  information  and  some  mathematical  acquirement, 
had  been  led  by  a  liberal  curiosity  to  master  all  that  was  then 
known  of  chemistry  and  theoretical  natural  philosophy  in  its 
broadest  sense.  He  was  struck  with  the  latent  capabilities 
of  the  agent  used  in  the  imperfect  engine  before  him  ;  and 
to  develope  these  powers,  he  applied  his  mind,  he  tasked  his 
invention,  he  called  in  the  aid  of  all  collateral  science.  The 
mode  and  extent  of  his  success  have  doubtless  been  hereto¬ 
fore  explained  to  those  of  you  not  practically  acquainted 
with  the  subject,  and  will  I  presume  again  form  a  part  of 
this  winter’s  course  of  instruction.  I  invite  you  now  only 
to  consider  what  was  achieved  by  the  labours  of  Watt.  He 
was  not  merely  the  improver  of  the  steam  engine,  but  in 
fact,  as  to  all  that  is  admirable  in  its  structure  or  vast  in  its 
utility,  he  has  the  clear  right  of  being  honoured  as  its  in¬ 
ventor.  “  It  was  by  his  invention,”  says  an  eloquent  eulogist 
of  his  character  and  genius,  “  that  its  action  was  so  regulated 
as  to  make  it  capable  of  being  applied  to  the  finest  and  most 
delicate  manufactures,  and  its  power  so  increased  as  to  set 
weight  and  solidity  at  defiance.  By  his  admirable  contriv¬ 
ances,  it  has  become  a  thing  stupendous  alike  for  its  force 
and  its  flexibility ;  for  the  prodigious  power  that  it  can  exert, 
and  the  ease,  precision,  and  ductility  with  which  it  can  be 
varied,  distributed,  and  applied.  The  trunk  of  an  elephant, 
which  can  pick  up  a  pin  or  rend  an  oak,  is  as  nothing  to  it. 
It  can  engrave  a  seal,  or  crush  masses  of  obdurate  metal 
like  wax  before  it — draw  out  without  breaking  a  thread  as 
fine  as  gossamer,  and  lift  a  ship  of  the  line,  like  a  bauble, 
into  the  air.  It  can  embroider  muslin  and  forge  anchors — 
cut  steel  into  ribbons  and  impel  loaded  vessels  against  the 
winds  and  waves.” 

But  look  around  for  yourselves — on  our  rivers  and  lakes — 
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on  the  manufactures  of  Europe  and  America,  piled  up  in  our 
shops — on  the  rail-roads  which  traverse,  or  are  just  about  to 
traverse,  our  continent — on  the  wealth,  the  power,  the  rapid 
interchange  of  commerce  and  intelligence  produced  by  the 
modern  steam  engine,  and  then  let  me  remind  you  that  all 
this  is  the  fruit  of  the  solitary  labours  and  studies  of  a  Glas¬ 
gow  work-shop,  directed  by  an  active,  vigorous,  daring,  but 
most  patient  and  persevering  mind,  which  knew  how  to  use 
well  the  knowledge  that  other  wise  or  ingenious  men  had 
previously  reasoned  out  or  discovered.  Much  of  this  stupen¬ 
dous  result  Watt  beheld  with  his  own  eyes,  for  he  continued 
to  apply  and  improve  his  invention  for  more  than  half  a  cen¬ 
tury.  He  lived  to  see  the  complete  success  of  its  applica¬ 
tion  to  navigation  by  our  own  Fulton,  who,  great  as  were 
his  various  merits  and  inventive  resources,  would  have  la¬ 
boured  in  vain  had  he  been  obliged  to  rely  for  the  moving 
power  of  his  machinery  upon  the  feeble  ancient  engines  of 
Savary  or  Newcomen.  Watt  died  in  1819,  full  of  years 
and  honours.*  How  splendid  a  reward  of  well  directed  in¬ 
tellectual  labour !  What  an  animating  excitement  is  the 
contemplation  of  it  to  the  best  aspirations  of  a  bold  and  gen¬ 
erous,  but  also  of  a  wise,  a  useful,  and  a  benevolent  ambition ! 

I  trust  that  I  need  adduce  no  further  evidence  to  show  of 
what  infinite  consequence  it  is  to  society,  that  the  phenome¬ 
na  and  the  processes  of  nature  and  art  should  be  constantly 
watched  by  well  instructed  eyes,  and  of  what  incalculable 


*  Amongst  these  honours  must  be  particularly  noticed  two  sketches  of 
his  character;  the  one  from  the  pen  of  Francis  Jeffrey,  the  other  from  that 
of  Walter  Scott.  In  both  of  these,  those  eminent  men  have  done  honour  to 
themselves  as  well  as  to  the  memory  of  their  friend,  by  the  warmth  of  feeling 
with  which  they  have  described  his  virtues  and  talents,  his  amazing  stores  of 
miscellaneous  knowledge,  and  that  unclouded  amiable  temper  and  unflagging 
benevolence  which  made  this  profound  philosopher,  this  creator  of  power, 
this  potent  magician,  whose  machinery  has  changed  the  whole  world,  to  be 
in  private  life  one  of  the  most  delightful  of  companions,  and  the  best  and 
kindest  of  human  beings. 
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value  the  slightest  new  fact  thus  gathered,  (as  in  the  case  of 
the  chemical  antidote  to  the  disease  of  goitre,)  may  prove  to 
the  whole  human  family.  Thus  it  is,  that  whether  like  Dol- 
land,  Smeaton,  or  Watt,  you  are  yourselves  the  happy  agents 
of  spreading  more  widely  the  dominion  of  mind  over  matter, 
or  whether  you  merely  enrich  human  knowledge  by  some 
single  additional  fact,  the  use  of  which  may  at  some  future 
time  be  developed  by  others,  you  will  in  either  case  attain 
the  generous  wish  so  well  and  strongly  expressed  in  the  plain 
but  expressive  words  of  one  of  the  reports  of  your  Institute, 
and  “  wall  leave  the  world  in  a  better  state  than  you  found  it.” 

There  is,  I  think,  another  and  not  less  wholesome  influ¬ 
ence  upon  science,  to  be  derived  from  its  being  made  familiar 
to  the  thoughts  of  men,  whose  ordinary  habits  of  life  are  ex¬ 
clusively  practical. 

It  would  be  a  poor  affectation  in  me,  were  I  to  pretend 
to  hold  cheap  the  acquirements  of  the  closet,  and  the  re¬ 
searches  and  conclusions  of  retired  and  speculative  philoso¬ 
phy.  For  in  this  class  must  be  reckoned  the  wisdom  of 
Newton,  Leibnitz,  Euler,  Locke,  Butler,  the  great  lights  of 
mathematical  and  physical  and  moral  truth.  But  it  must 
be  confessed,  that  it  is  the  uniform  tendency  of  all  purely 
speculative  and  scholastic  science,  to  wander  into  visionary 
abstractions,  to  shroud  itself  in  abstruse  technicalities,  and 
above  all,  to  substitute  words  of  learned  length,  and  rules  or 
maxims  of  arbitrary  authority,  to  simple  and  intelligible  rea¬ 
son.  Thus  men  of  erudition  and  science  often  impose  upon 
themselves  as  well  as  upon  others.  Now  I  can  imagine  no 
more  effectual  corrective  to  this  tendency,  than  the  bringing 
science  to  the  test  and  the  ordeal  of  the  general  mind,  the 
applying  to  its  doctrines  the  reason  and  the  experience  of 
society.  Not  that  every  man,  or  any  one  man,  can  be  ca¬ 
pable  of  judging  of  the  soundness  or  worth  of  all  science  ; 
but  that  the  aggregate  good  sense  of  the  community  is  thus 
brought  to  bear  upon  the  whole  body  of  theory.  Mysteries 
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enough  in  physical  and  moral  nature  will  still  remain ;  but 
they  will  be  known  and  confessed  to  be  so  from  the  present 
limited  powers  of  the  human  mind.  We  shall  not  think  we 
understand  them,  because  we  have  good  and  well  sounding 
w’ords  wherewith  to  conceal  our  ignorance.  Two  centuries 
ago  all  the  wonders  of  nature  were  explained,  or  supposed 
to  be  so,  by  the  mystical  and  imposing  maxim  that  “  Nature 
abhors  a  vacuum.”  Then  came  a  theory  of  vortices ,  or  little 
and  great  whirlpools  pervading  all  creation,  and  these  too 
accounted  for  every  thing.  We  should  have  never  found 
out  that  all  this  was  a  string  of  empty  words  and  arbitrary 
assertion,  if  men  had  done  nothing  but  write  or  talk  on  the 
subject.  It  was  the  air-pump  and  the  barometer,  the  cru¬ 
cible  and  the  retort,  the  application  of  science  to  the  wants 
of  life,  that  silently  refuted  it  all  and  substituted  more  solid 
knowledge.  An  excellent  writer  of  our  own  day,  (Mr. 
Hersehell,)  to  whom  I  have  been  before  indebted,  has  so 
well  and  strongly  stated  the  truth  which  I  wish  to  impress, 
that  I  should  only  dilute  his  sound  and  manly  sense,  were  I 
to  clothe  his  ideas  in  any  other  words  than  his  own. 

“  Knowledge  can  neither  be  adequately  cultivated  nor 
adequately  enjoyed  by  a  few.  It  is  not  like  food,  destroyed 
by  use  ;  but  rather  augmented  and  perfected.  It  acquires, 
perhaps,  not  a  greater  certainty,  but  at  least  a  confirmed 
authority  and  a  probable  duration  by  universal  assent ;  and 
there  is  no  body  of  knowledge  so  complete  but  that  it  may 
acquire  accession,  or  so  free  from  error  but  that  it  may  re¬ 
ceive  correction  by  passing  through  many  minds.  Those 
who  admire  and  love  knowledge,  for  its  own  sake,  ought  to 
wish  to  see  it  made  accessible  to  all,  were  it  only  that  its 
elements  may  be  the  more  thoroughly  examined  into,  and 
more  effectually  developed  in  their  consequences,  and  re¬ 
ceive  that  ductility  and  plastic  quality  which  the  pressure  of 
minds  of  all  descriptions,  constantly  moulding  them  to  their 
own  purposes,  can  alone  bestow.  To  this  end  it  is  necessary 
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that  science  should  be  divested,  as  far  as  possible,  of  artificial 
difficulties,  and  stripped  of  all  such  technicalities  as  tend  to 
place  it  in  the  light  of  a  craft,  or  a  mystery,  inaccessible 
without  a  kind  of  apprenticeship.  Science,  of  course,  like 
every  thing  else,  has  its  own  peculiar  terms  ;  and  these  it 
would  be  unwise,  were  it  even  possible,  to  relinquish ;  but 
every  thing  that  tends  to  clothe  it  with  a  strange  and  repulsive 
garb,  and  especially  every  thing  that,  to  keep  up  an  appear¬ 
ance  of  superiority  in  its  professors  over  the  rest  of  mankind, 
assumes  an  unnecessary  garb  of  profundity  and  obscurity, 
should  be  sacrificed  without  mercy.  Not  to  do  this  is  to 
deliberately  reject  the  light,  which  the  natural  unencumbered 
good  sense  of  mankind  is  capable  of  throwing  on  every 
subject,  even  in  the  elucidation  of  principles.  But  where 
principles  are  to  be  applied  to  practical  uses,  it  becomes 
absolutely  necessary ;  as  all  men  have  then  an  interest  in 
their  being  so  familiarly  understood  that  no  mistakes  need 
arise  in  their  application.”* 

We  may  remark  something  analogous  to  this  effect  in  our 
personal  experience  of  the  operations  of  our  minds.  A  man 
may  have  worked  out  in  his  head  a  new  general  rule  in  arith¬ 
metic,  or  he  may  plan  a  large  building  or  scheme  out  in  his 
mind,  a  machine,  in  all  its  parts  to  his  perfect  satisfaction. 
Yet  he  cannot  safely  rely  upon  these  mental  abstractions,  un¬ 
til  he  reduces  them  to  an  actual  trial ;  of  the  rule,  for  instance, 
by  working  a  question  or  problem  with  it,  of  the  plan  by 
laying  it  down  on  paper,  or  of  the  machine  by  essaying  it  in 
a  model ;  in  short,  as  the  phrase  is,  he  must  see  how  it  works. 
Then  there  is  always  an  even  chance  that  he  will  find  that 
his  general  ideas  were,  if  not  somewhat  erroneous,  at  least 
inaccurate,  that  he  had  overlooked  or  omitted  something  es¬ 
sential.  But  the  putting  the  great  body  of  men  of  experi¬ 
mental  skill  in  possession  of  the  principles  of  scientific  theory, 


*  Discourse  on  the  Study  of  Natural  Philosophy,  by  I.  F.  W.  Herschell. 


is  precisely  the  doing,  on  a  very  extensive  scale,  what  the 
individual  does  on  a  small  one,  in  such  cases  as  those  just 
mentioned.  This  will  show  how  the  theory  works.  This  tries 
and  proves,  or  else  limits  and  corrects,  the  general  proposi¬ 
tions  of  speculation,  by  comparing  them  with  specific  exam¬ 
ples,  and  thus  submitting  them  to  the  experience  and  common 
sense  of  mankind. 

This  salutary  influence  of  general  inquiry  and  knowledge 
is  by  no  means  limited  to  pure  science.  We  may  go  much 
further.  Mathematicians  have  said,  and  truly,  that  the  spirit 
of  geometrical  reasoning  is  not  limited  in  its  application  to 
mere  geometry ;  but  that  the  method,  the  clearness,  the  ex¬ 
actness  that  distinguish  mathematics,  gradually  communicate 
themselves  to  other  studies,  opinions,  and  pursuits,  so  that  at 
length  their  effect  is  felt  even  among  those  who  are  ignorant 
of  mathematics.  Such,  it  seems  to  me,  must  be  the  effect  of 
sound  and  well  digested  knowledge,  of  any  kind,  upon  the 
general  habits  of  the  mind,  and  ultimately  upon  all  the  great 
interests  of  society.  It  forms  and  strengthens  a  rectifying 
and  methodizing  power  of  the  understanding,  such  as  that 
for  which  James  Watt  and  Benjamin  Franklin  were  so  emi¬ 
nently  distinguished  upon  every  subject  that  came  under 
their  examination.  It  induces  the  regular  appetite  for  dis¬ 
tinct  reason,  the  desire  of  light  and  truth  in  all  things.  Now 
error  and  fraud  love  to  hide  themselves  in  a  cloud  of  wordy 
generalities — to  intimate  mysterious  difficulties- — to  magnify 
the  importance  of  phrases,  or  terms,  or  usages,  of  ambiguous 
or  of  no  meaning,  though  sanctioned  by  time,  or  by  party,  or 
by  authority-— in  short,  to  protect  themselves  and  impose 
upon  others  by  means  which,  when  at  length  honestly 
analysed,  turn  out  to  be  mere  humbug.  The  word  is 
a  coarse  one,  and  is  branded  by  critics  and  dictionary 
makers  as  low.  I  believe  it  may  be  so.  I  can  only  wish 
that  the  thing  itself  received  no  more  countenance  among 
the  great  and  learned  than  the  word. 
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Bat  real  wisdom  and  legitimate  science,  however  abstruse 
or  difficult  upon  the  first  examination,  whatever  great  and  un- 
surmountable  mysteries  may  be  mixed  with  their  certainty, 
yet  dread  not  the  public  gaze.  They  ask  no  aid  from  delu¬ 
sion  or  from  ignorance.  They  claim  the  light  of  dayr  and 
rejoice  and  expand  themselves  in  the  full  flood  of  its  noon¬ 
tide  blaze. 

Therefore  it  is,  fellow  citizens,  that  the  diffusion  of  real 
knowledge,  and  the  universal  habit  of  investigating  scientific 
or  moral  truth,  cannot  but  ultimately  have  a  most  purifying 
and  exalting  effect  upon  our  political  institutions,  our  juris¬ 
prudence  and  administration  of  justice,  our  civil  and  even 
municipal  and  local  policy. 

It  is  sufficient  to  have  indicated  these  general  views  :  you 
will  yourselves  judge  of  their  correctness.  I  could  not  en¬ 
large  upon  them  without  at  least  entering  upon  topics  lead¬ 
ing  to  controversial  discussion. 

I  have  not  yet  touched  upon  the  influence  of  knowledge, 
such  as  that  to  which  your  institution  invites  the  mechanics 
of  this  city,  upon  the  operative  and  producing  classes  them¬ 
selves,  in  improving  the  character,  raising  the  thoughts, 
awakening  sleeping  talent,  and  thus  qualifying  this  great  and 
valuable  body  for  the  able,  just,  right,  wise,  and  honourable 
discharge  of  all  the  duties  of  men,  of  citizens,  of  freemen, 
and  of  patriots.  This  is  alone  and  in  itself  a  theme  full  of 
interest — full  of  excitement.  As  it  was  doubtless  a  leading 
motive  in  founding  this  Institution,  I  had  intended  to  make  it 
the  principal  subject  of  this  opening  lecture.  But  I  found 
that  it  was  so  familiar  to  the  thoughts— -I  may  rather  say,  to 
the  hearts — of  your  members,  and  it  had  already  been  so 
strongly  and  well  urged  in  the  addresses  and  reports  of  your 
committees,  that  I  could  add  very  little  indeed  to  the  deep 
conviction  and  impression  that  had  already  been  made. 
This  gives  the  promise  of  a  noble  harvest  of  usefulness  from 
the  seed  which  may  be  sown  here.  But  it  was  for  these 
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reasons  that  1  have  rather  chosen  to  attempt  exciting  your 
minds  to  the  holy  ambition  of  “  leaving  the  world  better  than 
you  found  it,”  by  pointing  out  what  experience  has  proved 
that  you  can  do  for  the  cause  of  science  and  reason,  than  to 
repeat  what  you  already  know  and  feel,  and  to  tell  you  what 
science  and  reason  can  do  for  you. 

Yet  if  exhortation  on  this  head  were  needed,  you  would 
find  in  the  history  of  our  own  country  a  lesson  to  this  effect, 
far  more  instructive,  far  more  animating,  far  more  impres¬ 
sive,  than  any  that  mere  rhetoric  such  as  mine  could  give — 
than  even  the  highest  eloquence  could  teach.  What  is  the 
history  of  our  war  of  Independence,  but  the  story  of  the 
struggles  of  a  poor  and  a  peaceful,  but  a  generally  educated, 
well  informed  people,  against  cultivated  talent,  abundant 
wealth,  and  disciplined  valour?  Then,  in  the  glowing  lan¬ 
guage  of  one  of  our  own  bards,* 


Then  war  became  the  peasant’s  joy ;  her  drum 
His  merriest  music,  and  her  field  of  death 
His  couch  of  happy  dreams 
After  life’s  harvest  home. 

He  battles,  heart  and  arm,  his  own  blue  sky 
Above  him,  and  his  own  green  land  around ; 
Land  of  his  father’s  grave, 

His  blessing  and  his  prayers! 

Land,  where  he  learnt  to  lisp  a  mother’s  name, 
The  first  beloved  on  earth,  the  last  forgot — 
Land  of  his  frolic  youth — 

Land  of  his  bridal  eve  ! 


'Land  of  his  children!  Vain  your  columned  strength, 
Invaders !  vain  your  battle’s  steel  and  fire  ! 

Choose  ye  the  morrow’s  doom, 

A  prison  or  a  grave. 

*  Halleck.  Field  of  the  Grounded  Arms. 
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Such  were  Saratoga’s  victors — such  the  brave  men  whose 
blood  earned  our  liberties.  Foremost  among  these  was  the 
blacksmith  of  Rhode  Island,  Nathaniel  Greene  ;  he  whom 
Hamilton,  whilst  he  honoured  Washington  as  “the  first  man 
of  the  country,”  did  not  hesitate  to  style  “  the  first  soldier  of 
the  revolution.”*  He  was  a  man  not  more  remarkable  for 
his  genius  and  patriotism,  than  for  his  insatiable  thirst  for 
knowledge,  and  the  eagerness  with  which  even  in  early 
youth  he  seized  upon  every  opportunity  of  mental  improve¬ 
ment.  There  also  was  the  bookbinder  Knox,  and  from 
among  the  mechanics  of  New-York  came  forth  our  Willet, f 
“  the  bravest  of  the  brave.” 

Abroad,  our  interests  were  watched  over,  and  our  national 
dignity  represented  by  the  printer  Franklin,  who  amidst 
the  varied  avocations  of  a  busv  life,  had  made  himself  one 
of  the  most  accomplished  men  of  the  times,  and  after  attain¬ 
ing  the  highest  honours  of  scientific  fame,  in  his  venerable 
and  illustrious  old  age  brought  all  that  learning,  science,  and 
fame  to  the  service  of  liberty. 

Foremost  in  our  councils  at  hdme,  and  enrolled  among 
the  immortal  names  of  the  committee  of  five  who  prepared 
and  reported  the  Declaration  of  Independence,  was  the 
shoemaker,  Roger  Sherman,  a  man  self-educated  and  self- 
raised.  He  was  one  who  by  intellect  and  knowledge  com¬ 
manded  the  confidence  of  the  wise  and  swayed  the  opinions 
of  the  multitude,  for  he  had  not  the  gifts  of  external  show,  or 
“  the  loud  and  rattling  tongue  of  saucy  and  audacious  elo¬ 
quence.”  As  an  eloquent  colleague  of  his  in  the  senate  and 

I  state  this  opinion  and  language  of  General  Hamilton,  in  relation  to  the 
military  character  of  Greene,  on  the  authority  of  the  late  Colonel  Marinus 
Willet,  (who  cordially  concurred  in  the  same  opinion,)  as  used  by  General 
Hamilton  in  conversation  at  a  meeting  of  the  society  of  Cincinnati,  shortly 
after  the  death  of  Greene. 

t  Colonel  Marinus  Willet,  afterward  Mayor  of  New-York. 
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on  the  bench*  once  described  him  to  be — “  he  was  a  slow- 
spoken  and  almost  tongue-tied  man,  but  his  head  was  as 
clear  as  light.” 

There  were  other  names  like  these  which  I  cannot  now 
pause  to  recapitulate.  Our  more  recent  history  is  also  full 
of  instances  of  the  most  honourable-  offices  of  society  hon¬ 
ourably  discharged  by  men,  who  had  enjoyed  no  higher 
early  advantages  than  those  I  have  named,  but  who  had  used 
well  what  they  did  enjoy. 

But  I  fear  to  speak  of  the  occurrences  or  the  men  of  our 
own  days,  lest  I  should  seem  to  play  the  flatterer.  Still  I 
cannot  forbear  from  paying  a  passing  tribute  to  the  memory 
of  a  townsman  and  a  friend.  It  is  but  a  few  days  ago  that 
the  wealth,  talent,  and  public  station  of  this  city  were  assem¬ 
bled  to  pay  honour  to  the  brave  and  excellent  Commodore 
Chauncev.  Few  men  could  better  deserve  such  honours, 
either  by  public  service  or  private  worth ;  but  all  of  us  who 
recollected  the  events  of  the  struggle  for  naval  superiority 
on  the  lakes  during  the  late  war  with  Great  Britain,  could 
not  help  calling  to  mind  that  the  courage,  seamanship,  and 
ability  of  Chauncey  would  have  been  exerted  in  vain,  had 
they  not  been  seconded  by  the  skill,  the  enterprise,  the 
science,  the  power  of  combination,  and  the  ready  and  inex¬ 
haustible  resources  of  his  ship  builder,  Henry  Eckford. 

But,  fellow-citizens,  I  must  not  detain  you  any  longer.  I 
have  but  to  say,  that  in  the  examples  I  have  brought  before 
you,  you  have  the  earnest,  the  pledge,  the  proof  of  what  is 
in  your  power  to  achieve,  of  what  you  owe  to  yourselves 
and  to  your  country.  The  ardour  for  improvement,  the 
thirst  for  knowledge  manifested  by  the  mechanics  of  this 
and  others  of  our  cities  are  gratifying  indeed.  As  they 
spring  from  generous  motives,  as  they  overshadow  and  de¬ 
stroy  meaner  propensities  and  poorer  desires,  they  afford  of 


*  The  late  William  S.  Johnson,  of  Connecticut. 
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themselves  no  barren  subject  of  gratification  to  the  patriot, 
the  philosopher,  and  the  philanthropist.  But  they  derive  a 
tenfold  interest  and  value  from  the  greater  results  which 
they  foretell,  and  the  more  glorious  future  they  appear  to 
usher  in. 

Even  so,  the  mild  and  balmy  spring,  whilst  it  gladdens  the 
eye  with  the  young  grain,  the  tender  grass,  and  the  white 
and  purple  blossoms  of  the  orchard,  gives  to  the  mind  the 
cheering  promise  of  the  life-sustaining  corn,  the  delicious 
fruit,  and  all  the  riches,  the  joys,  and  beauties  of  serene, 
bright,  and  abundant  autumn. 


